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A r e g i o n a l  thermal  event  i n  southwestern Arizona 17-18 Ma ago i s  
suggested by d iscordances  between f i s s i o n  t r a c k  (FT) and K-Ar d a t e s  i n  
T e r t i a r y  v o l c a n i c  and sedimentary rocks,  by t h e  abundance of primary 
hydrothermal o r t h o c l a s e  i n  quenched vo lcan i c  rocks ,  and by t h e  concen t r a t i on  
of Mn, Ba, Cu, Ag, and Au d e p o s i t s  near  detachment f a u l t s .  A h igh  conodont 
a l t e r a t i o n  index (CAI) of 3  t o  7,  i s  found i n  Pa leozoic  rocks of southwestern 
Arizona ( 1 ) .  The h igh  C A I  may have been caused by t h i s  mid-Tertiary thermal  
event .  
Rese t t i ng  of t empera ture-sens i t ive  FT d a t e s  ( 2 )  t o  17-18 Ma wi th  r e s p e c t  
t o  K-Ar d a t e s  of 24 and 20 Ma has occurred i n  upper p l a t e  vo l can i c  rocks a t  
t h e  Harcuvar and Picacho Peak detachments (3 ) .  Discordances between FT and 
K-Ar d a t e s  a r e  most pronounced a t  detachment f a u l t s .  However, on a  r e g i o n a l  
s c a l e  FT d a t e s  from vo lcan ic  and sedimentary rocks approach 17-18 Ma, even i n  
a r e a s  away from known detachment f a u l t s  ( f i g .  1) .  E f f e c t s  of detachment 
f a u l t i n g  on t h e  K-Ar system sugges t  t h a t  d a t e s  of c o r r e l a t i v e  rocks  w i l l  be 
younger a s  t h e  detachment f a u l t  i s  approached (4). '  
Anomalously high K20 i s  common i n  vo l can i c  and sedimentary rocks  i n  t h e  
southwestern United S t a t e s  ( 5 , 6 ) .  I n  Arizona, anomalously h i g h  K 0  i s  p re sen t  
a t  t h e  Harcuvar Mountains, 12 weight  percent  K20 ( 7 )  and Picacho 6eak 
detachments,  13  weight percent  K20 ( 8 ) ,  and i n  l i s t r i c  f a u l t e d  t e r r a n e  i n  t h e  
Vul ture  Mountains a r e a ,  12 weight  percent  K20 ( 9 ) .  
I n t roduc t ion  of hydrothermal potassium has  r e s u l t e d  i n  anomalous 
o r t h o c l a s e  ( 2  t o  10 microns)  i n  upper p l a t e  vo l can i c  rocks  a t  t h e  Picacho 
Peak, Harcuvar, and Trigo detachments. K-Ar d a t e s  on metasomatized rocks a r e  
suspec t  because t h e  d a t e  becomes a  f u n c t i o n  of potassium a v a i l a b l e  upon 
e r u p t i o n  and potassium in t roduced  during t h e  detachment/metasomatic event  
17-18 Ma. 
M i n e r a l i z a t i o n  and potassium metasomatism caused by hydrothermal f l u i d s  
i s  common nea r  t h e  detachments. Mn and Ba a s  we l l  a s  Ag, Au, Cu, Pb, and Zn 
d e p o s i t s  a r e  l o c a l i z e d  nea r  most detachments (10,11,12,13) .  The presence of 
metasomatized and minera l ized  rock a t  t h e  detachment f a u l t s  i n d i c a t e s  t h a t  t h e  
f a u l t s  were l i k e l y  pathways f o r  t h e  mine ra l i z ing  f l u i d s .  Zirconium, 
considered t o  be an immobile e lement ,  occurs  i n  concen t r a t i ons  a s  g r e a t  a s  350 
ppm a t  t h e  Picacho Peak detachment and dec reases  t o  a  normal concen t r a t i on  of 
about  180 ppm (14,15)  7  km from t h e  s u r f a c e  t r a c e  of t h e  f a u l t .  L i ,  A s ,  Zn, 
Ce, and Cd a r e  a l s o  s p a t i a l l y  d i s t r i b u t e d .  
Pa leozoic  rocks with a  h igh  conodont a l t e r a t i o n  index (CAI of 3 t o  7)  
i n d i c a t e  t h a t  a  minimum reg iona l  temperature  of 2 5 0 ' ~  was reached i n  
southwestern Arizona. C o r r e l a t i v e  rocks i n  n o r t h e a s t e r n  Arizona have a  much 
lower C A I  of 2  o r  l e s s  ( 1 )  where r e g i o n a l  metamorphism should have a f f e c t e d  
t h e  rocks equa l ly .  Also, s e v e r a l  of t h e  h igh  C A I  s i t e s  i n  southwestern 
Arizona a r e  not near  any mapped i n t r u s i o n s .  Therefore ,  a l t e r a t i o n  of t h e  
conodonts by t h e  17-18 Ma thermal  event  seems l i k e l y .  
A r e g i o n a l  thermal  event  i s  p o s t u l a t e d  f o r  southwestern Arizona 17-18 
Ma. The event  caused r e h e a t i n g ,  a s  i n d i c a t e d  by discorddnces between FT and 
K-Ar da t e s ;  potassium metasomatism a s  i n d i c a t e d  by primary hydrothermal 
o r t h o c l a s e  i n  vo l can i c  rocks ;  and concen t r a t i on  of Mn, Ba, and Z r  a s  we l l  a s  
Cu, Ag, and Au a t  detachment f a u l t s  i n  southwestern Arizona. 
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F i g u r e  1.--Discordant FT and K-Ar d a t e s  from s o u t h w e s t e r n  Arizona.  S t i p p l e d  
p a t t e r n  emphasizes  17-18 Ma. Brace i n d i c a t e s  d a t e s  from a  s i n g l e  sample;  
FT, a - a p a t i t e ,  z -z i rcon ,  s-sphene; K-Ar,  b - b i o t i t e ,  p - p l a g i o c l a s e ,  
w-whole rock.  Harcuvar Mountains de tachment ,  v o l c a n i c ,  b-(16),  w-(17); 
McLendon vo lcano ,  v o l c a n i c ,  p-(18). ,  b-(16);  Pedregosa  Mountains ,  
v o l c a n i c ,  b-(16);  P icacho  Peak de tachment ,  v o l c a n i c ,  w-(8); Rincon 
V a l l e y ,  v o l c a n i c ,  - n o  m i n e r a l  o r  s t a n d a r d  d e v i a t i o n  g i v e n ,  ( 1 9 ) ;  S a n t a  
C a t a l i n a  detachment ,  sed imenta ry  ( 2 0 ) ;  T u r t l e b a c k  Mountain,  v o l c a n i c ,  
w-(21); Vaca H i l l s ,  v o l c a n i c ,  ( 2 2 ) ;  a l l  o t h e r  d a t e s  by a u t h o r .  
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